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mium from the soil. “It appears feed-
ing ftobacco] piants causes a direct in-
crease in cadmium levels in the
animal.- Spreading them back on the
fields increases the soil's overall cad-
mium level, which [ believe leads to
more cadmium available to the forage
or other crops grown on that soil,”
Swerczek says.

He and Smith agree that overall use
of fertiizers and sewage studges that
contain cadmium, even at irace
amounts, i5 slowly increasing cadmi-
um in fields, and the cadmium level in
plants grown in those fields.

Cn average, US, soils contain 0.3
ppom cadmivm, though levels can
reach 80 ppm to 100 ppm in areas with

_naturaily rich cadmium denosits. e

{ Rock-based feriilizers such as phos-
phate and zinc offen contain some cad-
mium, which is brought up when the
ore is mined. Phosphates can have parts-
per-million cadmium levels in the sin-
gle digits, or reach as high as 220 ppm
from ores mined in Idaho and Wyo-
ming. Some zinc fertilizer sources,

byproducts have even higher levels.

Tests in the United States, Canada,
Australia and across Europe show for-
ages, potatoes, grains and most other
crops can all pull cadmium from the
soil. Actual cadmium uptake vares
greatly depending on the plant and on
the soil's organic matter and pH. Cad-
mium uptake by plants increases as
soil pH falls below 6.5,

Canada, Australia and many Euro-
pean countries have regulations on
maximum allowabie cadmium leveis
in fertilizers and other products ap-
plied on fand. To date, the only US.
standards for cadmium, as well as oth-
er hazardous heavy metals, are based
on worker protection issues aimed at
levels tolerabie for fertilizer plamt
workers. There are no regulations to
address long-term concerns, nor is
there any testing or labeling of ferul-
izers that contain heavy metals.

13.8. fernlizers are regulated by
each state, not federal agencies. State
regulators have historically focused
on making sare fertilizers contained
the amount of plant nutrients adver-
tised. There has been littie examina-
tion of what might be in a fertilizer
besides the advertised nutrients.

In response to concerns over haz-
ardous materials in fertilizers, the
American Association of Plant Food
Control Officials (AAPFCO) in Febru-
ary recommended that states adoptin-
terim standards based on Canadian
regulations for lead, arsenic and cad-
mium levels, These regula- !

tions require fertilizer /{Tﬁgﬁ”ﬁﬂﬂﬁﬂﬁﬁ with

manufacturers to test prod- ¢

ucrs for cadmium and other + the SAMe Practices

hazardous materials, then

H

{
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ing the Canadian standards to a hypo-.
thetical application of a phosphate fer.
tilizer would aliow it 1o contain oniv
171.5 ppm cadmium. )

TFI proposes using EPA sewage
studge standards for heavy metals a¢
an interim fix. Sludge standards wers
based on scientific studies of the po-
tential for heavy metals reaching hu-
man diets. The same TFI study showed
that by using sewage sludge standards,
the hvpothetical fertilizer application
could have 7514 ppm cadmium. Es-
sentially all U.S, phosphate fertilizers
would clear a sludge-based regulatory
bar, Phillips says.

George Latimer, state chemist in

charge of Texas fertilizer inspection -

and s leader in the AAPFCO push to
adopt Canadian-based standards,
says sludge standards, which are
based on a risk assessment for organic
sources, aren’t necessarily applicabie -
to inorganic fertilizers like phosphate
rock. “With our proposed standards,
if a company has a product with high
cadmium levels, they will simply have
to blend those sources or otherwise
direct the purchaser to apply that fer-
tilizer at a rate that won't exceed cad-
mium levels,” Latimer sa

+-"Rufus Chaney, agronomist with

USDA’s Environmental Chemistry
Lab, is a leading U.S. expert on cadmi-
ugn and other heavy metals in the soil
and in fertilizers. Chaney says his re-
search—-much of which centered on
aiding EPA in developing the sewage
sludge standards-—has
never found brain or other
problems with animals fed
jow jevels of cadmium, as
Tom Swerczek has. Yet he

i
create directions for use so if{]f another 20 YBArS agrees it is time to be con-
users wiil not apply more | ) cerned about cadmium levels
cadmium than is deemed § r 50, we m;gm added to the environment, in-

safe for their soils. Such

safe levels will be up to r\haVE Bfﬂhiﬁms”

each state to develop.

Some fertilizer manufacturers dis-

agree with standards based on Canadi-
an levels. *We're for interim standards
10 be used while the industry [and En-
vironmental Protection Agency (EPA)]
begins testing procedures to see what
heavy metal levels are truly safe,” says
Ron Phillips. spokesman for The Fer-
tilizer Insusute {TFI}). “But we want
interim standards that are based on
some form of risk assessment, not just
numbers created by professionai judge-
ments, as the Canadian standards are.”

produced from industrial wastes and -  One TFI study showed that apply-

e ot A e o o
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cluding taking a hard look
at what is applied to the
land each year.

“If we’'re concerned azbout cadmi-
am, and [ think we should be, we
khould move away from these Western
{sources of high-cadmium phosphate

ffcrtilizers. i we're using micronutri-

ients such as zinc that contain higher

flevels of cadmium than other, readily

i available sources, then we ought t0

; Quit using them as well.

/

]
/

. 50, then we might have problems.” £ /

/
/
it o
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“This isn’t a situation where anyone
is going to die tomorrow,” Chaney
says. “But if we continue with the
same practices for another 20 years or
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Disclaimer

that may dissolve in water but do not evaporate or disappear from

Cadmium

introduction | Fate and Transport | Exposure Pathways

a

Metabolism | Health Effects

Introduction

Cadmium is an element that occurs naturaily in the earth's crust.

In Association with
Amazon,com

Selected Titien

Toxic Sludae 15
Good for Youl

Bitter Sea

Casarett and Doull's Toxicology

Chemical Exposyres

Pure cadmium is a soft, silver-white metal: however cadmium is
not usually found in the environment as a metal, It is usually
found as a mineral combined with other elements such as oxygen

{cadmium gxide), chiorine {cadmium chloride), or suifur

The Dose Makes the Poison

Heavy Metlals in Soils

{cadmium sulfate, cadmium sulfide}. These compounds are solids

the environment. All soils and rocks, including coal and mineral
fertilizers, have some cadmium in therm. Cadmiom is often found Metaly
as part of small particles present in air. You cannot tell by smell or

// Fate & Transport

mining and refining processes, It can enter osal of

waste water from households or industries. Fertilizers often have

"down 19 earth as dust or in rain or snow. Cadmium does not break
down In the environment but can change inte different forms. Most

3

. __from the environment.

o

taste that cadmium is present in air or water, because it does not
have any definite odor or taste.

Maost cadmium used in this country is extracted during the

production of other metals such as zing, lead, or copper. Cadmium

has many uses In industry and consumer products, mainly

batteries, pigments, metal coatings, and plastics.

Cadmium can enter the environment in several ways, Ihcangnter

the air from the burning of coal and household waste, and metal

some cadium, in them and fertitizer use causes cadmium to enter

the Zoil. Spills and leaks from hazardous waste sites can also

cause cadmium to enter soil or water, Ladmium attached to small
particles may get into the air and travel 2 long way before coming

Immunotoxicoiogy of
Environmental & Cooupationa]

It's All in Your Head

Mercury Free
Meiai of Dishonor

Toxic Metal Syndrome

Turning tead into Gold

Uninformes Consens

cadmium stays where it enters the environment for 2 long time.
Some of the cadmium that enters water will bind to soit but some

will remain in the water, Cadmium in sofl can enter water or be /
taken up by plants. Fish, plants, and animals take up cadmium

Exposure Pathways

Food and cigarette smoke are the largest potential sources of
cadmium exposure for members of the general population.
Average cadmium levels in U.S. foods range from 2 to 40 parts of
cadmium per billion parts of food {ppbh). Average cadmium levels
in cigarettes range from 1,000 to 3,000 ppb. Air levels in U.S.
cities are low, ranging from 5 to 40 aanograms per cubic meter,
The level of cadmium in most drinking water supplles is fess than
1 pph. In the United States, the average person eats food with
about 30 micrograms {ug} of cadmium in it each day, About 1 to 3
ug per day of cadmium is absorbed from food, and smokers
absorb an additional 1 to 3 ug per day from cigareties. Smoke

from other people's cigarettes probably does not cause

nonsmokers to take in much cadmium. Cadmium is found at
hazardous waste sites al average concentrations of about 4 ppb in

suil and 5 ppb in water. Workers can be exposed to cadmium in air
from making cadmium products such as batteries or paints.
Workers can also be exposed from working with metal by soldering
or welding. Each vear almost 90,000 workers are exposed to

cadrmium in the United States.
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HOPE TO SEE YOU
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Annual Meeting: Special Report
Solution to Cadmium Toxicity
Cadmium is considered one of the most dangerous occupational and environmental poisons

Growers Nutritional Solutions is scheduled  for humans. For years aumerous scientific reports, primarily from Europe and }apan, have
to set up and staff booths at the following indicated that chronic environmental cadmium exposure is potentially very detrimental to human
upcoming farm shows and conventions this health. However, there has been very limited information on the effect of chronic environmental
spring, summer, and fall. s a great time to stop  cadmium toxicosis in plants and livestock. It wasn't until we became aware of the work of

in and review your fertilization program, hear DrT.W. Swerczek, DVM, Ph.D., which was featured in “Heavy Metals in Fertilizers™ in the
about new developments at Growers, or just Farm Journal'’s 1998, April issue, did we at Growers Nutritional Solutions and likely many

chat with the {olks who make it all happen - others in the industry, realize the significance of this widespread environmental toxicosis which
your friends and neighbors, ' is affecting crops and livestock.
Dr. Swerczek was an invited guest
March 26-31 Pennsylvania Beef Exp speaker at our annual meeting 3 years
State Coliege, PA ago. At that time he discussed his
: research on the effect of chronic
Fuly 16-12 Michigan Ag Expo environmental cadmium toxicosis in
E. Lansing, MI plants and animals, He reported that
he suspected zine sulfate as one of
August 7-8 Farm Focus the several zources of cadmium
Van Wen, OH loxicosis for feedstufls and fertilizers.
" The Eavironmemal Pratection \
August 7.9 Empire Farm Days Agency recently confirmed Dr, ] J
Sencca Falls, NY Swerczek’s findings by reporting that
severat thousand tons of zinc sulfate,
August 7-9 FarmPFest highly contaminated with cadmium,
Redwood Co.. MN have been imported from China over Threg year-oid Hostein heife:-r showing signs of poor body
... the past several years. This condilion, elevated back, thin narrow neck and rough, rust
oy Loy - - color hair coat that failed to shed. Dr. Swerczek belioves these
August 14-16 Ag Progress Days Ol St RAS been symptoms are related to cadmium toxicity.
Rock Springs, PA used in feadstulfs and fertilizers

throughout the U.S. Other significant sources of cadmium are zinc containing minerals that are
September 18-20 Wise. Farm Progress Days  not purified, rock phosphates, industrial wastes in sewage studge and poliuted air from the
Janesville, Wi burning of fossil fuels,
Dr. Swerczek also discussed with us 3 years 4go that many feedstulls, forages and soils have
- September 18-20  Ohio Farm Science Review  excessive amounts of iron, He pointed out that excessive iron acts like a double-edged sword

London, OH in that it will not only tie up essential minerals, like copper, which is essential for the immune
system, but excessive iron may aggravate gram negative bacterial infections like E.coli and
September 25-27  Farm Progress Show Salmonella. Excessive iron in rations along with cadmium contamination will severely deplete
Lafayete, IN animals of copper making them susceptible to a host of opportunistic diseases. Fortunately,
major feed companies are now reporting that they will no longer fortify mineral supplements
October 4-6 Carolina Farm Show with iron, primarily iron oxide. as excess amounts will tie up copper.

Kinston, NC comtinued on next page
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| continued from previous page

Fron is an essential autrient in small armounts,
but may be toxic in excessive amounts. Like
tron, cadmiam, which is one of the most toxic
of all heavy metals is found in trace amounts
in the environment and in most seils as a
contaminant of zinc. But, unlike iron, cadmium
is not an essential nutrient, and in minute
amouts may induce toxicosis.

RESEARCH RESULTS UPDATE

Again this year, Dr. Swerczek was an invited
guest speaker at our Growers Nutritional
Solutions annual meeting and he gave us an
update on his research on chronic environmental
cadrium toxicosis in plants and animals. He
reiterated that cadmium toxicosis is the most
overlooked and the most difficult heavy metal
toxicosis (o diagnose because of the nature the

Two year-old Semmental heifer showing signs of
chronic wasting. Note the elevated back,
emaciation, rough hair coat, submandibular edema,
and staining of the tail from fecal matter due to
watery diarrhea. These are symploms Dr. Swerczek
believes are related to cadmium toxicity.

metal. Cadmium is very similar in strcture (o
essential nutritionad metal ions, but it is nof an
essential putrient, even in minute amounts.
Chronic exposure to this very toxic heavy metal
will produce an indirect form of toxicosis as it
has a negative influence on hundreds of
enzymatic systeras of cells as it will substitute
for essential metal fons, primarily zinc and
copper in metalioenzymes.™
a strong affinity for biclogical structures
containing SH groups.™ As a result, the indirect
eflect on multiple cellular and enzymatic systems
will produce many negative effects on the heaith
of plants and animals. The clinical effects of

*meiaiiaenzyme: Ar encyme is o protein with cataivtic
propertivs, thot 15, it increpses e speed of a chemical
reactions without being consumed or irreversibly aftered by
the reacrion process. A metalfoenzyine is an enzvme for
pretein) that is associated with o metal cotion {sued oy
catlicim ar zinc), fn meny biotagical processes the enzyme
s ol function if the enzvme is complexed with o particular
metal cation. Thiv revendy thet the pracesy {the luck} will
aen fimetient withumd the roper meiglivengyme (the kev),

SH groups are shat are termed sulfvdryl groups and
hevare wswally associated witl enzymes ard alfo enTnes
i eataivze biolagical processes in the same lack aud key
relationship as with metallvenzymes. The only difference
i8 thest silfhvdrsi groups controf the enzvme through pH
chenges rather than by specific meml cations,

Also, cadmium hag

poor health are seen as deficiencies of essential
metal ions like copper and zinc, and perhaps
others like selenium and magnesium, which are
induced deficiencies caused by
the cadmium. In most
cases, all of these
essential minerals are

_adequate m the diet. but are
_being inhibited by or substituted i

tor in eritical cell and enzymatic systems by

_ cadmiurn. Probably the most significant

“negative effect of cadmiium toxicosis is on the
immune system where it produces a severe
immune suppression. The end result of cadmium
toxicosis is poor health and the induced
susceplibility to a multitude of metabolic and
hormonal disorders and numerous opportunistic
diseases of plants and livestock.

Because cadmium toxicosis produces toxic
effects indirectly, tissue levels of cadmium by
themselves are meaningless as an indicator of
cadmium toxicosis. Rather, an understanding
of the indirect effects of cadmium toxicosis,
primarily induced deficiencies of essential metal
tons in important cellular and enzymatic systems,
and induced immune suppression, have to he
taken into account. Unless the overall clinical
syndrome and the indirect effects of cadmium
toxicosis are understood, the massive destructive
effects of cadmium toxicosis in plants and
animals will continue to go unrecognized.

INABEQUATE ANALYTIC PROCEDURES

Another reason that cadmium toxicosis has
been overlooked and misdiagnosed is because
the analytic procedures for cadmium have been
inadequate. Cadmium is very difficult (o analyze

T
Calcium will protect against

example, cadmium found 1n a sample of calciam
is likely in an inorganic form and may be
relatively non-toxic to plants and animuals, as
calcium will protect against the
uptake of cadmium. On
the other hand, the same

the ypmke gf cadmiyum. amount of cadmium found in

a sample of zinc or phosphates
may be very significant, as it may be
highly toxic to plants and animals, especially
when ihere is a calcium deficiency in soils and
in livestock rations.

When cadmium is coupled or chelated by
organic materials like amino acids, peptides,
proteins and carbohydrates, it may be exiremely
toxic in minute amounts and readily available
to plants and animals. Dr. Swerczek feels that
bioactivation of cadmium, either naturally by
microorganisms and plants or unintentionally
during processing of feedstuffs and fertilizers,
is the most significant and unrecognized form
of cadmium tokicosis in plants and animals
today. Dr. Swerczek pointed out that the tobacco
plant may concentrate cadmium, but with the
currently available analytical techniques for
cadmium, only the elemental form of cadmiuvm
is quantified. The very toxic bioactivated organic
forms that these plants likely contain, most al}
of which are unknown, are not determined by
currently available testing procedures.

THEQRY SUPPORTED

To help support his theory on the
bioactivation of eadmium, he cited recent
research by scientists working in the Rocky
Mountain area of Colorado, This work showed
that the willow tree grown in zinc and cadmivm

for and only’a few ceriifed Jaboratories are  contaminated soils is concemtrating cadmium,

“capable G accuraiely analyzing Jor cadmigm.
In testing for cadmium, other minerals in the
sample matrix, primarily phosphates and organic
materials in the sample being tested may
interfere with cadmium which results in false

_ negative values.

Because cadmium is toxic in very small
amounts it is essential that analytical
be performed accurately

. adequately controlled

test for cadmium is
neulron activation
analysis. Other
procedures may be
used but they are not as
sensitive or accurate.
With all analytical
procedures, during the processing and
testing, cadmium is broken down (o the
elemental form, which is then quantified. It is
very important that any test results be interpreted
with caution. Most testing procedures are very
limited and they have to be interpreted in regard
fo the form in which the cadmium is found. For

and is causing toxicosis 1o many forms of
wildlife in the area, including birds. beaver,
deer and elk that feed on these trecs. These
workers concluded that cadmium poisoning
may be more widespread than shown in their
_study. Like Dr. Swerczek, these workers state
{ that their results suggest that cadsmium poisoning

procedures » may be more cormmon among natural
Tes o

WV
' procedures. The most . "
B ate wametie—The willow tree grown in zinc

and cadmium contaminated
soils is concentrating cadmiuns, duantities of cadmium not
‘and is causing toxicosis to
many forms of wildlife. organisms, but also the

R

populations of vertebrates than has been
appreciated to date and that cadmium
toxicity may often go
undetected or unrecognized,
They also state that even trace

only influence the physiclogy
and health of individual

demographics and the distribution
of species.

Similar (o the findings i the Colorado Rocky
Mountains, the tobacco plant, like willow trees,
concentraies cadmium. I either of these plants
is grown on soils fertilized with nutrienis
contaminated with cadmium, these plants will
uptake and concentrate cadmium, Dr. Swerczek
and other veterinarians have observed that cattle
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that graze grass fertilized with tobacco statks
from plants that have been fertilized with
phosphates, 4 known source of cadmium, have
a high incidence of metabolic disorders with
clinical signs of (etany and paresis.” It is Dr,
Swerczek's theory that the cadmium is leaching
out of the tobacco plants and is being absorbed

et o
Cattle that graze grass fertilized
with tobacco staiks from plants
that have been fertilized with
Pphosphates have a high incidence
of metabolic disorders.

B B = e

by rapidly growing grass and a hiclogically
active form of cadmium is readily available to
cattle through the grass. The cadmium replaces
essential raetal fons at the cellular level,
especially calcium and magnesium. In many
cases there is a hypocalcemia™ which further
enhances the absorption of cadmium,
Magnesium is usually available, in many cases
in excessive amounts, but like copper, there
may be an induced deficiency of magnesium at
the cellular level.

METABOLIC DISORDERS TRACED

Dr. Swerczek has observed that, if cattle
graze pasiures that are heavily fertilized,
seemingly, they are more susceptible to
metabolic disorders fike grass tetany. Similarly,
he has also observed that if fescue grass is
heavily fertilized, clinical signs of fescue
toxicosis are exacerbated.
Interestingly, Dr. Swerczek
indicated that many of the
chinical signs of fescue
{oxicosis are identical to those

seen in cattle suffering from  {0bacco plants, and may be
also concentrating cadmium, addition, the caule had

clinical signs consistent
with chronic environmental

Rt~ gt g
The fescue plant may be Nutitional Solutions were
similar to willow trees and PPied o the pastures

plant is native 1o mountainous areas
and thrives on poor high mineral soils
where other grasses fail, it may be
concentrating cadmium similar to
willow trees in the Rocky Mountains.

He has support for this theory
with the work he has observed on
the Bill Gess farm, near Lexington,
Kentucky, where cattle not only have
had climical signs of grass tetany, bt
also bad severe clinical signs of
fescue toxicosis. The forced feeding
of both magnesium and copper did
not prevent clinical signs of either
syndrome. This farm had fertilized
pastures that had a considerable
amount of endophyte infected fescue
grass, with tobacco stalks and
phosphates fertilizers.

Three year-old Angus cow
condition: rough, long rust cotor hair that is not shedding.
All cows in herd showing same clinical signs believed to he
signs of cadmium toxlcity, and were grazing a mixed grass

G £ f“ P ¥ %";t‘, ﬁ-},}\ - "
showing signs of poor body

pasture with fescue grass.

SOLUTION OFFERED

Al Dr. Swerczek's recommendations, the
farm slopped spreading tobacco stalks on the
pastures and the pastures were not fertilized
with nutrients likely to contain cadmium. Also,
the cattie were not supplemented with nutrients
likely to contain excessive amounts of cadmiurm.

FARM'S PROGRAM

Bill Gess outlined and followed a program
wilh the help of the farm’s veterinarian in an
attempt to overcome clinical signs of chronic
envirosmental cadmium toxicesis on the farm.
For two years, the pastures were not fenifized
with tobacco stalks or fertilizers likely to contain
excess cadmium, and the cattle were fed non-
fortified salt and calcium carbonate with added
copper sulfate. On the third year,

calcium and Growers

several times during the
growing season. In

access 1o free chotce

cadmium toxicosis in that both have "< Growers Nutritional Solutions.

clinical signs of an induced copper deficiency.
He now feels that the fescue plant may be similar
io willow trees and tobacco plants, and may be
also concentrating cadmium. The fungal
endophyte within the fescue plant may be
bicactivating the cadmium, working
synergisuicaily to make both the endophyte and
cadmium more available and toxic to the animal.
Dr. Swerczek suggested that since the fescue

" paresis: partial parafvsis affec ‘thig muscular motion i
O Senzarion.

hypocaicemia (mifk fever): a metabolic disorder in
whitlt caleium control mechanizms fail 1o maimain normel
Blsod plasma caleium concentrations al the onset of lactation,
I oither wards blood calcium comcentration decline in
nearly afl evws af calving os a resalt of the sudden vaset
of milk production, In some cows, blond calcium Jalis to
the point where it o Tonger wilf support nerve and muscle
Feenctions o she conw woses desver with mill froee

Remarkably, the grass was Tush with this
practice and all signs of grass tetany and fescue
toxicosis disappeared in a large herd
of beef cattle. The cattle on the farm
are now healthier, cows have
high calving rates, calves
are very vigorous at birth
and the weaning weights
are higher in the calves.
What is even more
remarkable, the farm has the

T
Observations support the
theory that cadmium may be
involved with both grass tetany
and fescue toxicosis.

involved with both grass tetany and fescus
toxicosis. Corrently, the mechanisms of action
for the cause of both syndromes are poorly
understood. Dr. Swerczek’s observations are
extremely interesting and merit further study
as grass telany and fescue toxicosis are both
very costly diseases of the cattle industry,

He cited another precedent for his theory
that cadmium may be bicactivated by
microorganisms and plants. The Japanese
scientists have shown years ago that inorganic
forms of mercury, another similar very toxic
heavy metal, are being bioactivated to very
toxic organic forms, primarily methylmercury,
by microorganisms and fish, For this reason he
feels that currently available analytical
procedures for cadmium are meaningless in
terms of levels found in specimens tested.

To determine the significance of cadmium in
a sample, the biological form and bioactivity
of cadmivm is important. -

Dr. Swerczek provided us with numerous
case histories from several farms from different
states that have had severe crop and livestock
losses with clinical signs consistent with chronic
environmental cadmium toxicosis, He pointed
out that in 2l cases where the source of cadmium
contarminalion was identified and removed,
crops and livestock have made dramatic
recovery lowards better health.

Unfortunately, these
improvements will not
oceur immediately as
cadmiurn will remain in
the soil unti! plants

remove it and in exposed
animals it will remain in the body

same amount of endophyte infected L™ for months and years, The most

fescue, and clinical signs of fescue
toxicosis and grass tetany
have disappeared in the herd.

QUESTIONS & POTENTIAL ANSWERS

The observations on this farm suppon Dr,
Swerczek’s theory that cadmium may be

dramatic results are seen when new crops

and new animals are not exposed to significant
amounts of this very toxic heavy metal.

Dr. Swerczek pointed out that soils on farms

continued from previous page
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with an adequate amount of calcium, and farming programs that utilize g » . ﬂ ’
calcium and purified Fertilizers have very healthy crops. The sofls on

these farms are healthier and farmers are reporting the return of

aumesous carthworms, Detw swerczex, DVM, Ph.D received his B.S. and DVM degrees
e Cadmmm‘ s not ;‘mly from Kansas State University in 1964, a M.S. degree in Nutritional
; ; very detrimental to Pathology in 1966 and a Ph.D. in Comparative Pathology in 1969 from
Farms wm{ ?deqaa{e calcium plants and animals, itis  yhe Usniversity of Connecticut,
or that utilize calcium and a0 very destructive 1o Dr. Swerczek's research is in the area of Nutritional Pathology and
purified fertilizers have  beneficial microorganisms The Interrelationship between Nutrition and Infectious Diseases, and
very heald) and earthworms that are the effect of environmental piant toxins on induced essential mineral
IV REMIRY CTOPS.  eyeential for optimal soil health. - geficiencies and immune suppressior of livestock.
o™ Evenmore remarkable than the As a Veterinary Pathologist, Dr. Swerczek has performed several
health of the plants, crops and thousand necropsies of livestock of all classes, including fetuses, necnates

. vegetables grown on these soils isthehealth a5 adult animals. He has extensive experience in working with
of the fivestock that are being fed these hi gh quality healthier crops veterinarians, livestock owners, farm managers on nutrition and its effect
and forages. These animals will not only consume less feed, but they on infectious diseases of livestock.

perform better and are nearly free of metabotic disorders, induced Dr. Swerczek is a native of Nebraska with a farm background. He
mineraf deficiencies and opportunistic diseases that are plaguingthe  conculis with his brother Steve who operates the family’s farm in
! livestock industry today. Nebraska where their cow-calf operations are raised on pative grasslands,

Corn, soybeans and alfalfa are grown on land fertilized with purified
’ nutrients. The feediot cattie are raised on rations free of antibiotics and
hormones.
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ronic anvironmental
dmium toxicosia In horses
.- feneralized osteochondrosis
ias been observed sporadically
suciding foals on <enwral Ken-
cky hotse farms for over 25
%ears. ™ [p the summer of 1997,
A Keneucky horse farm hod an
puibreak of asteachandrosis in
uckling foals. This larn had 20
horoughbred mares with suck-
Mng foais und 12 yealling fouls.
Where were also 2 Holstewn steers
hstwere I years old ang 1 aged
Peel cow.
Khe 3 cattle had grazed che
same losh bluegrass paswures as
Zhe atfected [oals. The beef cow
%d 2 long, rough coue, was
getunced and underweighy, and
wad nbvious bone and jownt dis-
Hage in all Hanbs. The 3 Holswein
seets were also underweight,

4 long, rough coals and their
weck hair had faded 1o ruse Sev

{.ﬂai suckling foals afzd yearlings }

fiso had long, reugh coats thar
siled 10 shec properly
i During the invesugaiion of
this gutbreak. 3 {oals develoned
fical signs of osteachondrosis.
e +-month-old [oal was se-
itely affecred and wis euthana-
Red. The clinical dizgnosis was
fonfirmed by postnoriem exami-
aton. The ardeularicanilage in
5 foal was sither separaced or
fgarating from the ynderiying
Kosic in all joinzs of the lower
pottion of the limbs. Toxicologic
gatnination of che foals liver
| kidney revealed low con-
MmErradons of copper and cad-
Keiom and high concentrations
1 mhc‘
¢ -Postmortem findings of this
| were remarkably similar to
st reported for suckling foais
ised Lo environriental ting
s cadmium (row 4 smelter
g lar Lt While investigating this
gecent autbreai of astenchondro.
$5, i1 vas learned that withia die
fase 1 yesrs some paddock
Seices had been hand scraped
3ad pressure washed with water
#a remove severnt layers of old
Ariiice peint The ramoved patnt
ac. in wrn, washed inte the
witures. An analysis of the
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white puint cemainiag on the
boacd (ences cevesied high cone
cenrrattons of sinc conrami-
nated with high concentradaons
of cudraium,

Cadmigm s foend in nore

a5 3 contaminan of zinc, and
soth nave a high affiaity for
phosphates.* Rock phosphates
yaed in feed and fertilizers gener-
ally have high concentracions of
cadminm.? it is suspected that
animals on this farm may have
been exposed w several sources

of cAdmMILE e T e T

“—Acute cadmwium poisoning \\

has been reported in calves and
has caused severe copper defi-
clency poor weight gain. emacta-
tion. and death ® These Eindings
are remarkably sumilar o cattie
and other livestack in Kentueky
suffering from narural severe
copper deficiency, althaugh they
seemingly have adequate o7
higher than aprmal concenta-

tions of copper in their diets. Be-
cauge cadmium accumulates in
the body, it is Hkely that cheonic
exposure to low concentrations
of this toxic metal may induce 2
copper deficiency simlar
acute cadmium exposure at high
conceneradons. At necropsy, the
concentranon of copper in the
affected foal was low

Cadmiutn may replace cop-
per and zine at active metabolic
sies’ and in so doing cause se-
vere {nduced copper-deficiency.
which i verified when rissues
are analyzed ot necropey, ironi.
czlly, it is highly probable that
cadmibur is also cpusing s severs,
induced zine deficiency ar meta-
holic sites and the enzvmologic
tevel, but zinc concentrations are
often normal to high in organs
analvzed in animals with cad-=

miym nncosis?

T W Swertzmek, DVM, PRD
Lexington, Ky
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Cadmium Makes Brittle Bones in Rocky Mt. Birds

Library: SCI

Keywords: CADMIUM MINES ROCKY MOUNTAINS COLORADO WILDLIFE ECOLOGY
Description: Toxic cadmium from abandoned mines in Colorado is destroying the bones of a little known
bird, the white-tailed ptarmigan, and may be harming other Rocky Mountain wildlife, Cornell University
ecologists report in the July 13, 2000, Nature.
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ITHACA, N.Y. - Large portions of the Rocky Mountains may not be as pristine as once thought, according
to a report by ecologists from Cornell University, the Institute of Ecosystem Studies and the U.S. Geological
Survey (USGS) in the July 13 issue of the journal Nature (Vol. 408, No. 6792, pp. 181-183).

Their study, which was funded by the National Geographic Society, focused on abandoned mining districts in
Colorado and a little-known species of grouse called the white-tailed ptarmigan (Lagopus leucurus).
According to the lead author of the report titled "Cadmium Toxicity Among Wildlife in the Colorado Rocky
Mountains," the metal is affecting the ptarmigan in mining areas and may threaten some populations of the bird
with extinction. Cadmium from abandoned mines may also affect other wildlife species in the area, including
deer, elk, moose, rabbits, beaver and other birds, the researchers predict.

N .

"Even humans in the region may not be immune to the effects of cadmium,” said James R. Larison of Cornell
and Oregon State universities.

Other authors of the Nature report are Gene E. Likens, director of the Institute of Ecosystem Studies in
Millbrook, N.Y', and an adjunct professor of ecology and evolutionary biology at Comell; John W.
Fitzpatrick, professor of ecology and evolutionary biology and director of the Comell Laboratory of
Ornithology; and J.G. Crock, a chemist at the U.S. Geological Survey in Denver. Larison is a doctoral degree
candidate at Cornell and a faculty member at Oregon State University in Corvallis.

While the extreme toxicity of cadmium has been established by shert—-temi, lethal-dose experiments, the
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ptarmigan study in Colorado’s Animas River watershed is the first to show the more subtle, but nonetheless
important, result of chronic exposure to excess cadmium in a plant-based diet. Particularly susceptible are
animals that forage on willow growing in cadmium-rich soils, : say the WMMML@@%

especially adept at concentrating the toxic metal in their plant tissues. For the little grouse, cadmium damages

kidneys and produces thin, brittle bones that may shorien its life span as well as fragile eggshells that reduce
reproductive success.

Cadmium is the silver-white metal used to manufacture rechargeable batteries, produce alloys with other
metals and electroplate chrome on auto parts and appliances. It has been mined in the Colorado Rockies for
more than a century. Cadmium finds its way into the environment when rainwater washes through the piles of
ore tailings at abandoned mine sites.
" Most trees and other plants readily take up cadmium from the soil, but willows in particular act as biological
purnps to biomagnify, or concentrate, the toxic metal in willow leaves and leaf buds to as much as 100 times
the levels found in soil. Those same levels of cadmium were found by the rescarchers in'the crop contents of
\b}rds that ate willows. e ,,,_._.WM»-——-'/

. = e

Once ingested, cadmium can become concentrated in kidney tissue. All the adult birds tested in the central and
southwestern mountains of Colorado had elevated kidney-cadmium levels. Toxic levels of cadmium were
documented in 44 percent of adult birds, whereas birds living outside the ore belt region of Colorado had near--
normal cadmium levels in their bodies. High concentrations of cadmium damage kidney tissue and reduce the
birds' ability to process calcium. Among adult birds tested in Colorado, 57 percent had damaged kidneys.

To make matters worse, the mining areas that are rich in cadmium also tend to be calcium poor -- in part
because of the high acidity of the water and soils --- so birds have little chance of accumulating the mineral
they need for strong bones and robust eggshells. According to Larison, birds with insufficient calcium in their
diets are even more likely to accumulate toxic cadmium levels. He discovered the most profound cadmium
problems among female grouse, which stay in the mining areas during the winter months when willows are
their principal source of sustenance. _

"Birds in the winter really get hammered," Larison said. "Their bones fracture easily so they die at a younger
age and they don't have enough calcium to build normal eggshells.” The average ptarmigan could accumulate
toxic kidney-cadmium levels afier just 600 days of eating cadmium-rich plants, the ecologists estimated for
their Nature report.

"The reason that these cadmium-contaminated populations do not go extinct is that new recruits arrive each
year from places with normal cadmium levels to replace those that die off," Larison explained.

In addition to the Nationa